PATENTTI- JA REKISTERIHALLITUS TUTKIMUSRAPORTTI 

Patentti- ja innovaatiolinja 



PATENTTI HAKEMUS 


LUOKITUS 


NRO 




20021841 


F02M59/44 



TUTKITTU AINEISTO 

Patenttijulkaisukokoelma (FI, SE, NO, DK, DE, CH, EP, WO, GB, US), tutkitut luokat 



Tiedonhaut ja muu aineisto 

Tiedonhakuja patenttialan tietokannoista: EPODOC, WPI, PAJ, TXTE 



VIITEJULKAISUT 


Kategoria* ) 


Julkaisun tunnistetiedot 


Koskee 
vaatimuksia 


X 


JP A 05-23 1 1 98 (F02D 1 7/04) 


1-8 


X 


JP A 2002-235633 (F02M 51/04) 

■ i - 


1-8 


*) X Patentoitavuuden kannalta merkittava julkaisu yksinaan tarkasteltuna 

Y Patentoitavuuden kannalta merkittava julkaisu, kun otetaan huomioon tama 

ja yksi tai useampi samaan kategoriaan kuuluva julkaisu 
A Ylcista tekniikan tasoa edustava julkaisu, ei kuitenkaan patentoitavuuden este 


Paivays 

29.11.2002 


Tutkija^ \ ^Jsf^'^^ 
\ Raimo Hellgren ( 

\ J \ ) 



) 

% © WPI / DERWENT 

\- • 

Tl - Distribution type fuel injection pump in diesel engine, has temperature 
sensor attached to head plug in pump housing, for detecting fuel 
temperature in hyperbaric chamber 

IC - F02M41/12 ;F02M51/04 ;F02M59/44 

PN - JP2002235633 A 20020823 DW200270 F02M51/04 009pp 
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which is inserted in a head (1c) of a pump housing (1), detects the fuel 
temperature in a hyperbaric chamber (23) of a plunger pump (2). A correction 
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V- USE - Distribution type fuel injection pump in diesel engine. 

- ADVANTAGE - Abnormal fuel injection is prevented effectively. 

- DESCRIPTION OF DRAWING (S)' - The figure shows the sectional view of the 
distribution type fuel injection pump. (Drawing includes non-English language 
text). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

D ET A I LE DDE^^^I^ ._. 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the distributor type 
pump corresponding to high-pressure-izing of the fuel injection pressure of a diesel power plant,' 
and the lubricative fall of the fuel accompanying the sulfuric content reduction of the fuel by 
regulation of exhaust gas. 
[0002] 

[Description of the Prior Art] The leg [ in which the drive shaft was arranged by a distributor type 
pump penetrating an end side ], drum section [ by which, as for middle, the pump house was 
formed in the interior ], and other end side is equipped with the pump housing used as the head in 
which the delivery bulb was attached. The leg is adjoined with a pump house, it drives with a 
drive shaft, and the blade formula feed pump which carries out the regurgitation of the fuel 
attracted from the fuel tank to the aforementioned pump house is installed. On a head, it drives 
with a drive shaft, and the plunger pump fed for the nozzle which equipped the cylinder with the 
fuel of a pump house is attached. 

[0003] A plunger pump is equipped with the plunger with which the end was connected with the 
other end of the aforementioned drive shaft through distributor shaft coupling and the face cam 
mechanism, and the cylinder in which the other end side of the aforementioned plunger was 
inserted free [ sliding ] while being attached in the cylinder attachment hole made in the 
aforementioned head. The outside of the aforementioned cylinder attachment hole is closed by the 
head plug, and it has become the hyperbaric chamber by which fuel is pressurized between the 
other end side of a plunger, and the head plug. 

[0004] While a distributor type pump is equipped with the temperature sensor which detects the 
temperature of fuel, according to the output, fuel oil consumption is prepared in the amendment 
injection-quantity amendment means. The rotor driven with a drive shaft is held in the blade 
interior of a room where the blade formula feed pump was divided with the pump house by feed- 
pump covering. A face cam mechanism consists of a roller ring arranged in slide contact with 
feed-pump covering, and a face cam which carried out the pressure welding to the roller of this 
roller ring, and was connected with the end section of the aforementioned plunger. 
[0005] If a drive shaft rotates, it reciprocates, while a plunger rotates, and the fuel in a pump 
house will be fed by the injection pipe through the delivery bulb with which was attracted by the 
hyperbaric chamber through the inhalation way, was pressurized continuously, and the head was 
equipped from distribution passage, and will be injected into a cylinder from a nozzle, after that — 
the variation rate of a spill ring, or electromagnetism -- control of fuel oil consumption is 
performed by opening of the exhaust port (spill port) by valve opening of a spill valve 
[0006] If lubricity falls by the cause of temperature rising, the fuel ullage in a plunger pump will 
be changed and the unusual injection the injection quantity shifts [ injection ] from a proper value 
will tend to produce fuel. For this reason, although temperature sensor S was attache d in drum 
section IB and the fuel temperature in a pump house was conventionally detected as shown in 
drawing 1 , in Japanese Patent Application No. No. 8954 [ four to ], the detection room which 
was open for free passage to the hyperbaric chamber is established in a head, a temperature sensor 

dete cts fuel tem perature directly, the injection quantity is calculated in an engine control system 
« — ~ "" • . " . 
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(ECU) according to fuel temperature, and the amendment design is made in the injection quantity. 
However, with this composition, the problem to which the structure of a head becomes 
complicated has arisen. 

[0007] Moreover, a radial angle is adjusted by the hydraulic timer with which the roller ring is 
installed in the side of pump housing, and fuel-injection timing is adjusted. However, when 
lubricity runs short in connection with high-pressure-izing of the injection pressure of fuel, and 
the sulfuric content reduction of the fuel by regulation of exhaust gas, the sliding friction of feed- 
pump covering and a roller ring is increasing. For this reason, the responsibility of angle 
adjustment of the roller ring by the hydraulic timer falls, and it is easy to produce the problem 
[ adjustment / of injection timing ] that aggravation of emission and timer control are poor behind 
time. 

[0008] Furthermore, conventionally, radial [ which was prepared in the face cam pin attached in 
shaft orientations and the plunger ] lacked a face cam and the other end of a plunger for the face 
cam, and they were connected with it by the slot. Since this connection is a line contact, increase 
of the torque by high-pressure-izing of the injection pressure of fuel and the lubricative fall of fuel 
are increasing wear of the contact section of a face cam pin and a plunger. Wear of the contact 
section becomes the cause by which the timing of fuel injection carries out aging, unusual fuel 
injection arises, and emission is worsened. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of invention given in claims 1 and 2 is 
easy installation structure, the fuel temperature of the hyperbaric chamber is equipped with a 
directly detectable temperature sensor, and can perform proper control corresponding to change of 
fuel temperature, and is in offer of the distributor type pump which can reduce the unusual fuel 
injection accompanying high-pressure-izing of fuel injection. The purpose of invention according 
to claim 3 is in offer of the distributor type pump which can attain the purpose according to claim 
1 , without increasing the pressure resistance of a temperature sensor. The purpose of invention 
according to claim 4 is in offer of the distributor type pump which can detect this, when [ at which 
unusual injection occurred by the temperature sensor ] it is likely to generate at the time. 
[0010] Even if fuel injection high-pressure-izes the purpose of invention given in claims 5 and 6 
and the fuel of low lubricity is used for it, a hydraulic timer can operate normally and is in offer of 
the distributor type pump which can prevent unusual fuel injection and aggravation of emission. 
Even if fuel injection high-pressure-izes the purpose of invention given in claims 7 and 8 and the 
fuel of low lubricity is used for it, it is in offer of the distributor type pump which can prevent 
generating of unusual wear in the connection section of a face cam and a plunger, and can prevent 
unusual fuel injection and aggravation of emission over a long period of time. 
[0011] 

[Means for Solving the Problem] The leg in which the drive shaft was arranged by invention 
according to claim 1 penetrating an end side, the drum section by which, as for middle, the pump 
house was formed in the interior, and the pump housing from which the other end side serves as a 
head in which the delivery bulb was attached, The feed pump which carries out the regurgitation 
of the fuel attracted from the fuel tank to the aforementioned pump house, While being attached in 
the cylinder attachment hole made in the plunger with which the end was connected with the other 
end of the aforementioned drive shaft through distributor shaft coupling and the face cam 
mechanism, and the aforementioned head The plunger pump which consists of a cylinder in which 
the other end side of the aforementioned plunger was inserted free [ sliding ], and a head plug 
which takes up the outside of the aforementioned cylinder attachment hole, In the distributor type 
pump equipped with the amendment injection-quantity amendment means for fuel oil 
consumption according to the output of the temperature sensor which detects the temperature of 
fuel, it is characterized by attaching the aforementioned temperature sensor in the aforementioned 
head plug. 

[0012] A through hole is made in the center of a head plug, in invention according to claim 2, if it 
equips so that the sensible-heat section of a temperature sensor may be exposed to this through 
hole at the hyperbaric chamber of the aforementioned plunger pump., a temperature sensor can be 
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attached by processing of only a head plug, structure is easy, and cost is a low. In addition, the 
structure intensity to which a temperature sensor bears the high pressure of the hyperbaric 
chamber is needed in this case. In invention according to claim 3, a blind hole is made in the 
center of a head plug, and the aforementioned temperature sensor is installed in this blind hole. 
[001 3] The leg arranged by a drive shaft penetrating an end side in invention according to claim 4, 
the drum section by which, as for middle, the pump house was formed in the interior, and the 
pump housing from which the other end side serves as a head in which the delivery bulb was 
attached. The feed pump which carries out the regurgitation of the fuel attracted from the fuel tank 
to the aforementioned pump house, While being attached in the cylinder attachment hole made in 
the plunger with which the end was connected with the other end of the aforementioned drive 
shaft through distributor shaft coupling and the face cam mechanism, and the aforementioned 
head The plunger pump which consists of a cylinder in which the other end side of the 
aforementioned plunger was inserted free [ sliding ], and a head plug which takes up the outside 
of the aforementioned cylinder attachment hole, In the distributor type pump equipped with the 
amendment injection-quantity amendment means for fuel oil consumption according to the output 
of the temperature sensor which detects the temperature of fuel, while attaching the 
aforementioned temperature sensor in the aforementioned head plug It is characterized by having 
attached other temperature sensors in the aforementioned pump housing, having detected the 
deflection of the output value of the aforementioned temperature sensor, and a temperature sensor 
besides the above, and unusual injection occurring. 

[0014] The leg arranged in claims 5 and 6 by a drive shaft penetrating an end side by invention of 
a publication, the drum section by which, as for middle, the pump house was formed in the 
interior, and the pump housing from which the other end side serves as a head in which the 
delivery bulb was attached, The blade formula feed pump which is equipped with the 
aforementioned pump house and the blade room divided through feed-pump covering, drives with 
: a drive shaft, and carries out the regurgitation of the fuel to the aforementioned pump house, 
While an end is connected with the other end of the aforementioned drive shaft through 
distributor shaft coupling The plunger which has the cam mechanism which consists.of a face cam 
allotted by carrying out a pressure welding to the roller ring arranged in slide contact with 
covering of the aforementioned feed pump, and this roller ring, The plunger pump which consists 
of a cylinder attached in the cylinder attachment hole which the other end side of the 
aforementioned plunger was inserted in free [ sliding ], and made in the head of the 
aforementioned pump housing, and a head plug which takes up the outside of a cylinder 
attachment hole, In the distributor type pump equipped with the timer which adjusts the angle of 
the aforementioned roller ring and adjusts fuel injection timing, it is characterized by infixing 
bearing between the aforementioned feed-pump covering and the aforementioned roller ring. In 
addition, as bearing, roller bearing is the optimal, _ 

[001 5] The leg arranged in claims 7 and 8 by a drive shaft penetrating an end side by invention of 
a publication, the drum section by which, as for middle, the pump house was formed in the 
interior, and the pump housing from which the other end side serves as a head in which the 
delivery bulb was attached, It has the plunger pump which has the plunger with which the end was 
connected with the other end of the aforementioned drive shaft through distributor shaft coupling 
and the face cam mechanism, the aforementioned face cam mechanism In the distributor type 
pump which consists of a face cam connected with the aforementioned plunger while being 
energized so that a pressure welding might be carried out to the roller ring and this roller ring 
holding the roller Connection for the aforementioned plunger and the aforementioned face cam is 
characterized by being made by fitting with the shaft-orientations hole and the aforementioned 
plunger which have cross sections other than the circle formed in the aforementioned face cam. In 
addition, as for the structure of the fitting section, it is desirable to tit in the aforementioned 
plunger and the aforementioned face cam in a width-across-flat configuration. 
[0016] 

[Function and Effect(s) of the Invention] In invention according to claim 1 or 2, since the hole 
was made in the head plug and the temperature sensor is attached, processing of the head of pump 



hUp://www4.ipdl.jpo.go.jp/egi-bin/tran web cur ejje 29.11.2002 



Sivu 4/6 



housing is unnecessary and wearing of a temperature sensor is attained cheaply. A through hole is 
. prepared in a head plug, it is the most highly sensitive and the amendment precision ot 
composition which the thermos sensor of a temperature sensor exposes to the hyperbaric chamber 
from a through hole of fuel oil consumption improves. 

[001 7] In invention according to claim 3, the temperature sensor attaching hole prepared in a head 
plug is made into a blind hole, and the temperature sensor is installed in this blind hole. Since the 
thermos sensor of a temperature sensor is exposed to high pressure, although proof-pressure 
structure is needed in invention according to claim 2, this composition does not require the 
pressure resistance of a temperature sensor, although responsibility falls a little. 
[001 8] Invention according to claim 4 has detected fuel temperature by the temperature sensor of 
both the temperature sensor prepared in the head plug, and other temperature sensors attached in 
other parts of pump housing, such as a drum section. Since the fuel temperature detected by the 
temperature sensor prepared in the head plug becomes high unusually in case unusual injection 
occurs, a temperature gradient with the ftiel temperature detected by the temperature sensor 
prepared in the head plug and other temperature sensors becomes large. Therefore, when this 
temperature gradient exceeds a predetermined value, unusual injection has occurred, or can judge 
with it being easy to generate, and can take required measures. 

[0019] A bearing (especially roller bearing) is infixed between feed-pump covering and a roller 
ring's, and the thrust is made to take charge of in invention given in claims 5 and 6. For this 
reason, even if feeding of the fuel for a plunger pump high-pressure-izes and the lubricity of fuel 
falls, the frictional force of a roller ring and feed-pump covering is small, and a roller ring can be 
smoothly rotated with an oil pressure timer. Consequently, a hydraulic timer can operate normally 
and unusual fuel injection and aggravation of emission can be prevented. 
[0020] By invention of a publication, fitting with the hole and shaft which have cross sections 
other than circles, such as a width across flat, is performing connection for the end section of a 
plunger, and a face cam to claims 7 and 8, and the connection section of a plunger and a face cam 
serves as field contact. For this reason, even if feeding of the fuel for a plunger pump high- 
pressure-izes and the lubricous student of fuel falls, generating of unusual wear can be prevented 
in the connection section of a face cam and a plunger, and unusual fuel injection and aggravation 
of emission can be prevented. 
[0021] 

[Embodiments of the Invention] Invention of a publication is explained to claims 1 and 2 with the 
example shown in drawing 1 and drawing 2 . Distributor-type-pump A is equipped with pump 
housing 1, and, as for pump housing 1, the leg 1 A [ in which an end side (illustration left-hand 
side) has the shaft hole 1 1 ], drum section 1 B [ in which, as for middle, the pump house 10 was 
established ], and other end side (illustration right-hand side) has become head 1C. A drive shaft 
1 2 is inserted in the shaft hole 1 1 free [ rotation ], and the shaft hole 1 1 and the cylinder 
attachment hole 13 which has the same axle are penetrated and established in head 1C As for the 
cylinder attachment hole 13, it is equipped with a plunger pump 2 inside (pump house 10 side), 
and the outside is closed by the head plug 3 ? 

[0022] It penetrates^! the center, the sensor hole 30 can open in the head plug 3, and the, 
temperature se nso^4 js inserted in this sensor hole 30. the electromagnet ism for controlling fuel 
oil consumption in the top side (illustration upper surface) of head 1C - the spill valve E is 
attached and the outside end face is equipped with the delivery bulb (low voltage valve) D of the 
same number as the cylinder of an engine The hydraulic timer T for controlling fuel injection 
timing is installed in the side (illustration lower part) of drum section IB. 

[0023] A plunger pump 2 is equipped with the cylinder 21 inserted in the cylinder attachment hole 
1 3 ? and the plunger 22 with which the other end side was inserted in the cylinder 21 free 
[ sliding ] while the end was connected with the drive shaft 12 by distributor shaft coupling 15. It 
is the hyperbaric chamber 23 between the other end of the plunger 22 in a cylinder 2 1 , and the 
head plug 3. The fuel inhaled by the hyperbaric chamber 23 is pressurized, passes along the 
regurgitation way 24 of a plunger 22, is fed by the injection pipe through the delivery bulb D from 
the distribution path 25, and is injected in a cylinder from a nozzle by rotation and reciprocation 
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of a plunger 22. 

[0024] The temperature sensor 4 has the plug structure where the pillar-like sensible-heat section 
41, the conclusion screw section 42, and the hexagon-head section 43 were formed from the nose 
of cam, as shown in drawing^ ■ the path voluminousness into which the back edge 3 1 ot **** in 
which, as for the sensor hole 30, the sensible-heat section 41 is inserted, the inner screw section 
32 in which the conclusion screw section 42 is screwed, and the hexagon-head section 43 fit 
loosely - it consists of 33 Since the apical surface is exposed to the hyperbaric chamber 23. the 
sensible-heat section 41 can detect directly the temperature of the fuel pressurized and fed. 
[0025] For this reason, according t o fuel temperature , the i njection quantity can be calculated in 
an engine control systeni (ECU), the injection-quantity afnendment which determines the injection 
quantity can be performed proper, and the unusual fuel injection accompanying high-pressure- 
izing of fuel injection can be reduced. Moreover, since the sensor hole 30 of this heart is 
established in the center of the head plug 3, the room which was open for free passage in the high- 
pressure room 23 is established in head 1 C, as compared with the case where processing which 
concludes a temperature sensor 4 is given, processing is easy and cost becomes cheap. In addition, 
in the example shown in drawing 2 , since the high pressure of the high-pressure room 23 is added 
directly, the sensible-heat section 41 needs to enlarge a pressure resistance. 
[0026] Drawing 3 shows the example of invention according to claim 3. In this example, the 
sensor hole 30 is the blind hole which the back blockaded. For this reason, it does not expose to 
the hyperbaric chamber 23, but the sensible-heat section 41 of a temperature sensor 4 of forming 
the sensible-heat section 41 in high proof- pressure structure is unnecessary, and the reduction of 
the cost of a temperature sensor 4 of it is attained. In addition, in this example, since the sensible- 
heat section 41 does not touch the fuel of the hyperbaric chamber 23 as compared with the 
example shown in draw ing 2 , it is easy to produce response delay in detection of fuel 
temperature. In order to reduce this response delay, as shown in drawing 3 , as for the apical 
surface of the sensible-heat section 41, and the back wall of the sensor hole 30, it is desirable that 
it is in contact. 

[0027] The blade formula feed pump 5 which supplies the fuel which drove with this drive shaft 
12 and was sucked up from the fuel tank to a pump house 10 is formed in the periphery of pump 
house 10 flank of a drive shaft 12. The feed pump 5 is held free [ rotation of the blade rotor 53 
connected with the drive shaft 1 2 ] in the pump house 1 0 and the divided rotor room 52 by the 
feed-pump covering 51. In contact with the pump house 10 side of the feed-pump covering 51, the 
face cam mechanism 6 is formed in the way outside distributor shaft coupling 15. 
[0028] In order that the face cam mechanism 6 may adjust fuel injection timing, it is connected 
with the roller ring 61 which rotates to the circumference of an operation shaft with Timer T, the 
roller 62 formed in the radial at this roller ring 61, and the end of a plunger 22, and is equipped 
with the face cam 63 contacted and rotated on a roller 62. The pressure welding of the roller ring 
61 is carried out to the pump house 10 side of the feed-pump covering 51, and, as for the roller 62, 
the number of cylinders and the same number (drawing four pieces) are installed at equal intervals 
on the same periphery of the roller ring 61 . The pressure of feeding fuel joins the plunger 22 -> 
face cam 63 -> roller 62 -> roller ring 61 -> feed-pump covering 5 1 as a thrust with the operation 
of a plunger pump 2. 

[0029] If the feeding pressure in a plunger pump 2 becomes high with high-pressure-izing of fuel 
injection pressure, the thrust to which the roller ring 61 presses the feed-pump covering 51 will 
increase. The sliding friction at the time of sliding, since the roller ring 61 was in slide contact 
with the front face of the feed-pump covering 51 conventionally becomes large, and since 
response delay produces rotation operation of the roller ring 61 by Timer T as a dashed line shows 
to djjiiYingJ! , proper injection timing is easy to be spoiled. 

[0030] Drawing 1 shows the example of invention according to claim 4. This example has 
detected fuel temperature by both the temperat ure sen sor 4 prepared in the .head^pji^^of head 
1C, and other temperature sensor S (shown in drawing 1 ) attached in oth er parts oTthe pump 
Housing, l^suclTlird^ detected by the temperature sensor 

4 prepared in the head plug 3 becomes high unusually in case unusual injection occurs, the 
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temperature gradient of the temperature sensor 4 prepared in the head plug 3 and the f uel 
temperature deteeted by other temperature sensor S becomes large. Therefore, when this 
temperature gradient exceeds a predetermined value, it is judged that unusua l injection ha s 
occurre d or it is easy to genera te. This temperature gradient is juefged in an engine control system 
fECU), and measures required for preventio n of unusu al injecti on are_taken. 
[003 1 J Drawing 4 shows the example of invention of a publication to claims 5 and 6. In this 
example, the roller bearing 7 which takes charge of a thrust is infixed between the roller ring 61 
and the feed-pump covering 51 . The notching step 54 is formed in the periphery of the front face 
of the feed-pump covering 51 , roller bearing 7 is inserted in this notching step 54, and the thrust 
of the roller ring 61 is made to take charge of. Moreover, in order to secure the fuel passage from 
the feed-pump covering 51 which becomes narrow by roller bearing 7, the notching section 55 is 
formed in the periphery section of the feed-pump covering 5 1 . 

[0032] Like this example, the frictional resistance accompanying rotation of the roller ring 61 is 
reduced to the grade which can be disregarded by making roller bearing 7 take charge of the thrust 
of the roller ring 61 . Consequently, as a solid line shows to drawing 5 , response delay hardly 
produces rotation operation of the roller ring 61 of Timer. T. In addition, although a ball bearing 
and other friction reduction meanses may be adopted instead of roller bearing 7, adoption of 
viewpoints, such as an installation space, endurance, and thrust-proof nature, to the roller bearing 
7 is the most advantageous. 

[0033] The face cam 63 is concluded by the end section of a plunger 22. As shown in drawing 1 , 
the face cam 63 is energized in the drive shaft 1 2 direction with the spring 64, and the cam side 65 
contacts and rotates it on a roller 62. If a drive shaft 1 2 rotates, the both-way drive of the plunger 
22 will be carried out by the face cam mechanism 6 at shaft orientations, turning effort being 
given by distributor shaft coupling 1 5, and rotating. 

[0034] As shown in drawing 6 , connection for the conventional plunger 22 and the face cam 63 is 
made by the slot 28 of U typeface prepared in the flange 27 of the end of a plunger 22, and 
engagement to the face cam pin 66 attached in the face cam 63. For this reason, transfer of torque 
is the line contact of the periphery of the face cam pin 66, and the inside of a slot 28, with increase 
of transfer torque, contact pressure becomes large and wear progresses. When it operates with 
lubricative low gas oil especially, anomalous attrition occurs in the contact section, and there is a 
problem from which the injection quantity and injection timing change with time. 
[0035] Drawing 7 shows the example of invention of a publication to claims 7 and 8. In this 
example, the un-circular hollow 67 which has the cross section of the configuration made to lack a 
circle by parallel lines as a shaft-orientations hole which has cross sections other than a circle is 
formed in the center of the face cam 63, and the width across flat 29 as the fitting section which 
has the noncircular section inserted in the un-circular hollow 67 is formed in the edge of a plunger 
22, and it inserts in it. For this reason, connection for a plunger 22 and the face cam 63 becomes a 
hand of cut with field contact, and unusual wear of the contact surface can be prevented certainly. 
[0036] For this reason, connection for a plunger 22 and the face cam 63 becomes a hand of cut 
with field contact, and unusual wear of the contact surface can be prevented certainly. In addition, 
in addition to a width across flat, others insert in a polygon, spline fitting, etc. and the fitting 
section can carry out ****** adoption of them. 



[Translation done.] 
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